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Localized cystic disease of the kidney (LCDK) is a rare condition found primarily in adults, with the total
number of documented cases less than 75. Its incidence in the pediatric population is even more
minuscule. It is a benign condition, but can be difﬁcult to classify with certainty on imaging, often
necessitating surgical excision to adequately rule out a malignancy. We present the case of a six-year-old
child with a cystic mass of the kidney who underwent a radical nephroureterectomy, for which pa-
thology showed LCDK. We then review the literature on the subject.
 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Cystic conditions of the kidney in the pediatric population are
relatively rare with a fairly wide differential diagnosis. Among this
group, localized cystic disease of the kidney (LCDK) is one of the
most infrequently encountered lesions. LCDK is a benign, non-
progressive condition. Because of the rarity of the disease combined
with common diagnostic uncertainties, approximately 50% of the
patients described in the literature end up undergoing either a
partial or total nephrectomy [1e9]. In this report, we present the
case of LCDK in a six-year-old male, and review the current litera-
ture on the subject.1. Case report
The patient is a six-year-old male with no past medical history
who presented to the emergency department with one week of
intermittent right-sided abdominal pain. Physical exam revealed a
soft abdomen, mildly tender to palpation in the right lower quad-
rant, with no palpable masses. Review of systems was remarkable
only for one reported episode of low grade fever (Tmax ¼ 100.8 F)
several days prior. Laboratory values showed an increased WBC of
15.4 k/mL (4.5e13.5 k/mL), a CRP of 51.4 mg/L (0e5.0 mg/L), and a
urinalysis demonstrating microscopic hematuria. On initialInc. This is an open access article uimaging, plain ﬁlm abdominal X-ray suggested a prominence of the
right renal shadow, and subsequent renal ultrasound demonstrated
an approximately 6 cm complex mass at the inferior pole of the
right kidney (Fig. 1A and B).
To better characterize this lesion, a CT scan of the chest,
abdomen and pelvis with intravenous contrast was performed. The
scan conﬁrmed the presence of a 5.3  6.5  6.7 cm complex,
multiloculated, cystic mass centered on the inferior pole of the right
kidney, with mild associated perinephric stranding and trace
amounts of pelvic free ﬂuid (Fig. 2A and B). No hydronephrosis,
lymphadenopathy or other signiﬁcant ﬁndings were present.
A multi-disciplinary tumor board meeting was held with the
pediatric surgery, pediatric hematology-oncology and pediatric
radiology services. There was a concern that the mass was malig-
nant, and a decision to proceed with right nephrectomy was made.
After obtaining informed, written consent from the patient’s par-
ents, the patient underwent a right radical nephroureterectomy
with lymph node sampling (Fig. 3A and B). There were no intra-
operative complications, and during the procedure at no time was
the capsule violated nor was there any spillage. Patient recovery
and the remaining hospital stay were uncomplicated, and the pa-
tient was sent home on post-operative day four.
Final pathology demonstrated the mass to be localized cystic
disease of the kidney. More speciﬁcally, the pathology showed the
lesion to be comprised of a non-encapsulated collection of multiple,nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. (A and B): Ultrasound images of the right kidney, demonstrating a cystic mass.
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hobnail epithelium. The cysts were separated from one another by
thin ﬁbrous tissue septa, thicker septa containing attenuated to
intact renal parenchyma including tubules, glomeruli, and vessels,
and wide expanses of intact renal parenchyma. No ovarian-like
stroma, dysplastic tissues, or immature mesenchymal elements
were identiﬁed. There was recent hemorrhage in some of the cysts,
throughout the uninvolved kidney, and extending into the hilar fat,
and focal hemosiderin was present around some of the cysts. The
cystic renal tissue also showed focal infarction, reactive ﬁbrosis, and
inﬂammation including neutrophils and eosinophils. Therewere no
nephrogenic rests.
2. Discussion
Localized cystic disease of the kidney was ﬁrst described in 1979
by Cho et al., and is also referred to as unilateral renal cystic disease,
segmental polycystic kidney disease, and multiple unilateral renal
cysts [10,11]. There are less than 75 reported cases in the literature,
and only a handful reported in the pediatric population [2e4,12,13].
By deﬁnition, LCDK is a non-hereditary, non-progressive, benign
disease. The median age at diagnosis is approximately 50 years, and
the disease has a male predominance, as was demonstrated by
Slywotzky and Bosniak in a case series of 18 patients, the largest to
date [14]. Typical presenting symptoms include abdominal and/or
ﬂank pain, abdominal fullness, hematuria and hypertensionFig. 2. (A and B): CT scan of the abdomen and pelvis demonstrating a large 5.3  6.5  6.7 cm[4,8,14]. Unlike other cystic kidney diseases, there is rarely any
deterioration of renal function, gross hemorrhage or renal stones
[8].
LCDK is deﬁned by the presence of a cluster of tightly spaced
cysts of variable size within a single kidney, but with otherwise
normal renal parenchyma seen between the cyst and throughout
the rest of the kidney [3,15]. Morphologically, LCDK resembles
autosomal dominant polycystic kidney disease (ADPKD), but has
several important and distinguishing features that help to differ-
entiate it from the latter. LCDK (as compared to ADPKD) is unilat-
eral, almost always involves only part of the affected kidney, has an
absence of cysts in other organs such as the pancreas or liver, and is
not associated with impaired renal function or gross hemorrhage
[2,8]. Inability to differentiate LCDK from other cystic kidney dis-
eases is the main challenge of treating this condition. Multilocular
cystic nephroma, cystic renal cell carcinoma, cystic Wilms tumor,
along with multiple simple cysts and the aforementioned ADPKD,
are commonly included in the differential diagnosis and can be
difﬁcult to distinguish from LCDK.
Certain radiological features may be used to help discriminate
between LCDK and other focal cystic masses. LCDK shows normal
excretion of contrast medium from the involved kidney, helping to
differentiate it from certain other conditions such as multicystic
dysplastic kidney [8,14]. Perhaps most importantly, in LCDK there is
a complete absence of any sort of capsule around the cysts, in
comparison with cystic neoplasms which are almost alwayscomplex, multiloculated, cystic mass centered on the inferior pole of the right kidney.
Fig. 3. (A and B): A. The excised right kidney, removed intact with no capsular invasion
or spillage. B. A view of the transected kidney specimen, with the cystic disease clearly
visible.
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other cysts nearby, but clearly separated from the main focal
consolidation, as opposed to the complete consolidation seen in
neoplasms [14]. The cysts in LCDK are separated by normal renal
parenchyma, and the observed radiographic enhancements are
typical of normal kidney tissue [14,15]. Unfortunately, these fea-
tures are not always able to be conﬁdently delineatedwith imaging.
Tight spacing of the cysts may result in difﬁculty identifying a
capsule, while the degree of attenuation and stretching of the
intervening parenchymamay bemisinterpreted as enhancing septa
[8,14,15]. These radiological uncertainties are what most commonly
lead to surgical resection of the affected kidney, due to the inability
to completely and adequately rule out a neoplasm. Furthermore, in
our patient and others described in the literature, symptoms due to
the mass and potential hemorrhage within it push the clinician to
treat surgically.
Pathologically, the cysts are identical to and indistinguishable
from those in ADPKD [3,11]. The cysts are lined by simple cuboidal
epithelium and lack any papillary areas, with the cystic changes
merging indiscernibly with the normal surrounding parenchyma
[2,3]. In LCDK, the cystic septa contain tubules and glomeruli, while
renal tumors most often lack these characteristics [2]. One shouldsee no evidence of metaplasia, mesenchymal tissue, or immature
elements in LCDK, any of which would suggest an alternative
diagnosis [3].
If LCDK can be conﬁdently diagnosed, it has been suggested by
other authors that it can be followed radiologically [14]. Regular
imaging surveillance may be appropriate to monitor for any
changes or progression, either of which would suggest an alterna-
tive diagnosis [14]. However, in the young patient population these
entities are so rare that the involved clinicians will often advocate
surgery. As well, surgery would be offered and recommended in the
presence of symptoms. In the setting of imaging that is very sus-
picious of LCDK, nephron-sparing surgery could be considered.
3. Conclusion
Localized cystic disease of the kidney is a very rare condition,
especially in the pediatric population. While it is a benign, non-
progressive disease, most patients ultimately end up undergoing
surgical resection due to diagnostic uncertainty and/or the pres-
ence of symptoms. Accurate identiﬁcation through detailed history,
physical exam, and characteristic imaging ﬁndings can be used to
identify appropriate candidates for nephron-sparing resections,
and in some cases can abrogate the need for a major operation
altogether.
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